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Abstract: In this article we introduce a new concept called 𝜇𝑁 𝐷 Baire spaces and 𝜇𝑁 𝑃 spaces, their properties were
contemplated.

Keywords: 𝜇𝑁 D Baire space, 𝐷/𝜇𝑁 space, 𝜇𝑁 𝑃 space, 𝜇𝑁 𝐹𝜎 set, 𝜇𝑁 𝐺𝛿 set.

______________________________________________________________________________
1.Introduction
The concept fuzziness had a great impact in all branches of mathematics which was put forth by
Zadeh [16]. Later on the idea of fuzziness and topological spaces were put together by C.L.Chang[3] and
laid a foundation to the theory of fuzzy topological spaces. By focussing the membership and nonmembership of the elements, K.T.Attanasov[1] made out intuitionistic fuzzy sets and he extended his
research towards and gave out a generalization to intuitionistic L-fuzzy sets with his friend Stoeva.
F.Smarandache[6,7,8] put his thoughts towards the degree of indeterminacy and bring forth the
neutrosophic sets. Subsequently, the neutrosophic topological spaces with the help of neutrosophic sets
were found out by A.A.Salama and S.A.Alblowi[11,12,13]. By making all the works together as inspiration,
we[9] made Generalized topological spaces via neutrosophic sets and named it as 𝜇𝑁 topological space
( 𝜇𝑁 TS ). The 𝜇𝑁 nowhere dense sets in 𝜇𝑁 TS were put forth by us [10]. Here by making use of the concepts
of 𝜇𝑁 nowhere dense sets, in this paper we introduce a new concept called 𝜇𝑁 𝐷 Baire Spaces and
𝜇𝑁 𝑃 Spaces, their properties were contemplated.
2.Necessities
Definition 2.1[13] Let X be a non-empty fixed set. A neutrosophic set [NS for short] 𝐴 is an object having
the form𝐴 = {〈𝑥, 𝜇𝐴 (𝑥), 𝜎𝐴 (𝑥),𝛾𝐴 (𝑥)〉: 𝑥 ∈ 𝑋} where 𝜇𝐴 (𝑥), 𝜎𝐴 (𝑥) and 𝛾𝐴 (𝑥) which represents the degree of
membership function, the degree of indeterminacy and the degree of non-membership function
respectively of each element 𝑥 ∈ 𝑋 to the set 𝐴.
Remark 2.4.[13] Every intuitionistic fuzzy set 𝐴 is a non empty set in 𝑋 is obviously on neutrosophic sets
having the form 𝐴 = {〈𝜇𝐴 (𝑥), 1 − 𝜇𝐴 (𝑥) + 𝜎𝐴 (𝑥),𝛾𝐴 (𝑥)〉: 𝑥 ∈ 𝑋}. Since our main purpose is to construct the
tools for developing neutrosophic set and neutrosophic topology, we must introduce the neutrosophic sets
0𝑁 and 1𝑁 in 𝑋 as follows:
0𝑁 may be defined as follows
0𝑁 = {⟨𝑥, 0,1,1⟩: 𝑥𝜖𝑋}
1𝑁 may be defined as follows
1𝑁 = {⟨𝑥, 1,0,0⟩: 𝑥𝜖𝑋}
Definition 2.5.[13] Let 𝐴 = {〈𝜇𝐴 , 𝜎𝐴 ,𝛾𝐴 〉} be a neutrosophic set on 𝑋, then the complement of the set 𝐴 [ C(A)
for short] may be defined and denoted by C(A) or 𝐴̅
𝐶(𝐴) = {〈𝑥, 𝛾𝐴 (𝑥), 1 − 𝜎𝐴 (𝑥),𝜇𝐴 (𝑥)〉: 𝑥 ∈ 𝑋}
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Definition 2.6.[13] Let 𝑋 be a non-empty set and the neutrosophic sets 𝐴 and 𝐵 are in the form of 𝐴 =
{〈𝑥, 𝜇𝐴 (𝑥), 𝜎𝐴 (𝑥),𝛾𝐴 (𝑥)〉: 𝑥 ∈ 𝑋} and B = {〈𝑥, 𝜇𝐵 (𝑥), 𝜎𝐵 (𝑥),𝛾𝐵 (𝑥)〉: 𝑥 ∈ 𝑋} .
𝐴 ⊆ 𝐵 may be defined as:
( 𝐴 ⊆ 𝐵)⇔𝜇𝐴 (𝑥) ≤ 𝜇𝐵 (𝑥), 𝜎𝐴 (𝑥) ≥ 𝜎𝐵 (𝑥), 𝛾𝐴 (𝑥) ≥ 𝛾𝑩 (𝑥) ∀𝑥 ∈ 𝑋
Proposition 2.7. [13] For any neutrosophic set 𝐴, the following conditions holds:
0𝑁 ⊆ A, 𝐴 ⊆ 1𝑁 .
Definition 2.8. [13] Let 𝑋 be a non empty set and 𝐴 = {⟨𝑥, 𝜇𝐴 (𝑥), 𝜎𝐴 (𝑥),𝛾𝐴 (𝑥)⟩: 𝑥 ∈ 𝑋}
𝐵 = {〈𝑥, 𝜇𝐵 (𝑥), 𝜎𝐵 (𝑥),𝛾𝐵 (𝑥)〉: 𝑥 ∈ 𝑋} are neutrosophic sets. Then 𝐴 ∩ 𝐵 may be defined as:
𝐴 ∩ 𝐵 = ⟨𝑥, 𝜇𝐴 (𝑥) ∧ 𝜇𝐵 (𝑥), 𝜎𝐴 (𝑥) ∨ 𝜎𝐵 (𝑥), 𝛾𝐴 (𝑥) ∨ 𝛾𝐵 (𝑥)⟩
𝐴 ∪ 𝐵 may be defined as:
𝐴 ∪ 𝐵 = ⟨𝑥, 𝜇𝐴 (𝑥) ∨ 𝜇𝐵 (𝑥), 𝜎𝐴 (𝑥) ∧ 𝜎𝐵 (𝑥), 𝛾𝐴 (𝑥) ∧ 𝛾𝐵 (𝑥)⟩
Definition 2.9[12]. A 𝜇𝑁 topology on a non - empty set 𝑋 is a family of neutrosophic subsets in 𝑋
𝑠𝑎𝑡𝑖𝑠𝑓𝑦𝑖𝑛𝑔 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑎𝑥𝑖𝑜𝑚𝑠:
(𝜇𝑁1 )0𝑁 ∈ 𝜇𝑁
(𝜇𝑁2 ) 𝐺1 ∪ 𝐺2 ∈ 𝜇𝑁 for any 𝐺1 , 𝐺2 ∈ 𝜇𝑁 .
Throughout this paper, the pair of (𝑋, 𝜇𝑁 ) is known as 𝜇𝑁 topological space (𝜇𝑁 TS)
Remark 2.10.[12] The elements of 𝜇𝑁 are 𝜇𝑁 open sets and their complement of 𝜇𝑁 open sets are called 𝜇𝑁
closed sets.
Definition 2.11.[12] The 𝜇𝑁 − Closure of 𝐴 is the intersection of all 𝜇𝑁 closed sets containing 𝐴.
Definition 2.12.[12] The 𝜇𝑁 − Interior of 𝐴 is the union of all 𝜇𝑁 open sets contained in 𝐴.
Definition 2.13.[11]. A neutrosophic set 𝐴 in neutrosophic topological space is called neutrosophic dense
if there exists no neutrosophic closed sets 𝐵 in (𝑋, 𝑇) such that 𝐴⸦𝐵⸦1𝑁 .
Definition 2.14.[10]. The neutrosophic topological spaces is said to be 𝜇𝑁 Baire space if 𝑁 𝐼𝑛𝑡(⋃∞
𝑖=1 𝐺𝑖 ) = 0𝑁
where 𝐺𝑖 ′𝑠 are neutrosophic nowhere dense set in (𝑋, 𝑇).
Theorem 2.15.[10]: Let (𝑋, 𝜇𝑁 ) be a 𝜇𝑁 TS. Then the following are equivalent.
(i)
(ii)
(iii)

(𝑋, 𝜇𝑁 ) is 𝜇𝑁 Baire space.
𝜇𝑁 𝐼𝑛𝑡(𝐴) = 0𝑁 , for all 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ).
𝜇𝑁 𝐶𝑙(𝐴) = 1𝑁 , 𝜇𝑁 Residual set in (𝑋, 𝜇𝑁 ).

3. 𝝁𝑵 𝑫 Baire spaces
Proposition 3.1: If ℘ is a 𝜇𝑁 first category set in a 𝜇𝑁 TS (𝑋, 𝜇𝑁 ) such that 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 ℘) = 0𝑁 ,then (𝑋, 𝜇𝑁 )
is a 𝜇𝑁 Baire space.
Proof: Let ℘ be a 𝜇𝑁 first category set in 𝜇𝑁 TS (𝑋, 𝜇𝑁 ) that implies ℘ = ⋁∞
𝑖=1 ℘𝑖 where ℘𝑖 ′𝑠 are 𝜇𝑁 nowhere
dense sets in (𝑋, 𝜇𝑁 ). We know that 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 ℘) = 0𝑁 . Also, 𝜇𝑁 𝐼𝑛𝑡 ℘ ⊆ 𝜇𝑁 𝐼𝑛𝑡 (𝜇𝑁 𝐶𝑙 ℘) that entails us
𝜇𝑁 𝐼𝑛𝑡(℘) = 0𝑁 ⇒ 𝜇𝑁 𝐼𝑛𝑡(⋃∞
𝑖=1 ℘𝑖 ) = 0𝑁 , ℘𝑖 ′𝑠 are 𝜇𝑁 nowhere dense sets in (𝑋, 𝜇𝑁 )⇒(𝑋, 𝜇𝑁 ) is a 𝜇𝑁 Baire
space.
Proposition 3.2: If a 𝜇𝑁 first category set η in a 𝜇𝑁 Baire space (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 closed set, then
𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 η) = 0𝑁 in (𝑋, 𝜇𝑁 ).
Proof: Let η be a 𝜇𝑁 first category set in 𝜇𝑁 𝑇𝑆. Owing to the fact that (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 Baire space, we have
that for every 𝜇𝑁 first category set η in (𝑋, 𝜇𝑁 ), 𝜇𝑁 𝐼𝑛𝑡(η) = 0𝑁 . Now, η is 𝜇𝑁 closed in (𝑋, 𝜇𝑁 ) that implies
us that 𝜇𝑁 𝐶𝑙(η) = η. Now we have that 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 η) = 𝜇𝑁 𝐼𝑛𝑡𝜂 = 0𝑁 ⇒ 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 η) = 0𝑁 .
Definition 3.3: A 𝜇𝑁 𝑇𝑆 is called 𝜇𝑁 D Baire space if every 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 nowhere
dense set in (𝑋, 𝜇𝑁 ).
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Example 3.4: Let 𝑋 = {𝑎, 𝑏} and
0𝑁 = {〈0,1,1〉〈0,1,1〉}, 𝐴 = {〈0.6,0.4,0.8〉〈0.8,0.6,0.9〉}, 𝐵 = {〈0.6,0.3,
0.8〉〈0.9,0.2,0.7〉}, 𝐶 = {〈0.5,0.4,0.9〉〈0.7,0.8,0.9〉},
𝐷 = {〈0.4,0.6,0.9〉〈0.6,0.8,0.9〉}, 𝐸 = {〈0.3,0.7,0.9〉〈0.5,0.9,
0.9〉}, 1𝑁 = {〈1,0,0〉〈1,0,0〉}. We define a 𝜇𝑁 𝑇𝑆 by {0𝑁 , 𝐴, 𝐵, 𝐶, 𝐷}. The 𝜇𝑁 closed sets are
̅ , 1𝑁 }. Here, 0𝑁 and 𝐵̅ = {〈0.8,0.7,0.6〉〈0.7,0.8,0.9〉} are 𝜇𝑁 first category sets and 0𝑁 , 𝐸, 𝐵̅ are 𝜇𝑁
{𝐴̅, 𝐵̅ , 𝐶̅ , 𝐷
nowhere dense. Hence, every 𝜇𝑁 first category is 𝜇𝑁 nowhere dense. Thus, (𝑋, 𝜇𝑁 ) is 𝜇𝑁 D Baire space.
Proposition 3.5: If (𝑋, 𝜇𝑁 ) is 𝜇𝑁 𝐷 Baire Space, then (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 Baire space.
Proof: Let ζ be a 𝜇𝑁 first category set in 𝜇𝑁 𝐷 Baire space (𝑋, 𝜇𝑁 ). Then ζ = ⋃∞
𝑖=1 ζ𝑖 where ζ𝑖 ′𝑠 are 𝜇𝑁
nowhere dense sets and ζ is a 𝜇𝑁 nowhere dense set in (𝑋, 𝜇𝑁 ). Thereupon, we obtain that
𝜇𝑁 𝐼𝑛𝑡 ( 𝜇𝑁 𝐶𝑙 ζ) = 0𝑁 . Hence, 𝜇𝑁 𝐼𝑛𝑡 ζ ⊆ 𝜇𝑁 𝐼𝑛𝑡 ( 𝜇𝑁 𝐶𝑙 ζ) ⇒ 𝜇𝑁 𝐼𝑛𝑡 ζ = 0𝑁 which entails us that
𝜇𝑁 𝐼𝑛𝑡(⋃∞
𝑖=1 ζ𝑖 ) = 0𝑁 where ζ𝑖 ′𝑠 are 𝜇𝑁 nowhere dense sets in (𝑋, 𝜇𝑁 ). Hence (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 Baire space.
Remark 3.6: Converse of the above proposition need not be true. Every 𝜇𝑁 Baire space need not be 𝜇𝑁 𝐷
Baire space.This can be explained in the following example.
Example 3.7: Let 𝑋 = {𝑎}, 0𝑁 = {〈0,1,1〉}, 𝐴 = {〈0.3,0.3,0.5〉}, 𝐵 = {〈0.1,0.2,0.3〉}, 𝐶 = {〈0.3,0.2,0.3〉}, 𝐷 = {〈0.3,
0.6,0.2〉}, 𝐸 = {〈0.3,0.8,0.5〉}, 1𝑁 = {〈1,0,0〉} and we define a 𝜇𝑁 TS as {0𝑁 , 𝐴, 𝐵, 𝐶}.Here (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 Baire
̅ .Here 𝐸̅
space. The 𝜇𝑁 first category sets are 0𝑁 and 𝐸̅ and the 𝜇𝑁 nowhere dense sets are 0𝑁 , 𝐸, 𝐴̅, 𝐵̅ , 𝐶̅ , 𝐷
is 𝜇𝑁 first category set but not 𝜇𝑁 Nowhere dense set. Hence (𝑋, 𝜇𝑁 ) is not a 𝜇𝑁 𝐷 Baire space.
Proposition 3.8: If 𝛿 is an arbitrary 𝜇𝑁 first category set in 𝜇𝑁 Baire space and 𝛿 𝑖𝑠 𝜇𝑁 𝐶𝑙𝑜𝑠𝑒𝑑 then (𝑋, 𝜇𝑁 ) is
𝜇𝑁 𝐷 Baire space.
′
∞
Proof: Let 𝛿 = ⋃∞
𝑖=1 𝛿𝑖 , where 𝛿𝑖 𝑠 are 𝜇𝑁 nowhere dense sets. From this we obtain that 𝜇𝑁 𝐼𝑛𝑡(⋃𝑖=1 𝛿𝑖 ) =
0𝑁 because of the fact that (𝑋, 𝜇𝑁 ) is 𝜇𝑁 Baire Space. Also we have that 𝜇𝑁 𝐶𝑙(𝛿) = 𝛿 from this we get that
𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙(𝛿)) = 𝜇𝑁 𝐼𝑛𝑡𝛿 ⇒ 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙(𝛿)) = 0𝑁 . Since 𝛿 is 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ). Thus (𝑋, 𝜇𝑁 )
is 𝜇𝑁 𝐷 Baire space.

̅̅̅̅
Definition 3.9: A neutrosophic set in a 𝜇𝑁 TS (𝑋, 𝜇𝑁 ) is called 𝜇𝑁 𝐹𝜎 set in (𝑋, 𝜇𝑁 ) if 𝜃 = ⋃∞
𝑖=1 𝜃𝑖 , where 𝜃 𝑖 𝜖 𝜇𝑁 .
Definition 3.10: A neutrosophic set in a 𝜇𝑁 TS (𝑋, 𝜇𝑁 ) is called 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) if 𝜃 = ⋂∞
𝑖=1 𝜃𝑖 , where 𝜃𝑖 𝜖 𝜇𝑁 .
Proposition 3.11: If 𝛼 is 𝜇𝑁 dense and 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) in a 𝜇𝑁 𝑇𝑆 then ̅𝛼 is a 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ).
Proof: Since 𝛼 is 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ), 𝛼 = ⋂∞
𝑖=1 𝛼𝑖 where 𝛼𝑖 𝜖 𝜇𝑁 and also 𝛼 is 𝜇𝑁 dense so we get 𝜇𝑁 𝐶𝑙(𝛼) =
∞
∞
)
1𝑁 . Thereupon we get 𝜇𝑁 𝐶𝑙(⋂∞
𝛼
=
1
𝑁 . But we know that 𝜇𝑁 𝐶𝑙(⋂𝑖=1 𝛼𝑖 ) ⊆ ⋂𝑖=1(𝜇𝑁 𝐶𝑙(𝛼𝑖 )). Hence, we
𝑖=1 𝑖
∞
retrieve that 1𝑁 ⊆ ⋂∞
𝑖=1(𝜇𝑁 𝐶𝑙(𝛼𝑖 )) ⇒ ⋂𝑖=1(𝜇𝑁 𝐶𝑙(𝛼𝑖 )) = 1𝑁 . Thus we have that for each 𝛼𝑖 𝜖 𝜇𝑁 , 𝜇𝑁 𝐶𝑙(𝛼𝑖 ) =
̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
1𝑁 . Now, 𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝛼𝑖 ) = 1𝑁 ⇒𝜇
̅𝑖 )) = 0𝑁 which entails us that 𝛼̅𝑖 is
𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝛼𝑖 ) = 0𝑁 ⇒ 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙(𝛼
∞
𝜇𝑁 nowhere dense sets in (𝑋, 𝜇𝑁 ) that implies us ̅𝛼 = ⋃𝑖=1(𝛼̅𝑖 ) is 𝜇𝑁 nowhere dense sets in (𝑋, 𝜇𝑁 ) ⇒ ̅𝛼 is
𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ).
Proposition 3.12: If 𝛽 is 𝜇𝑁 dense and 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) in a 𝜇𝑁 𝑇𝑆 then 𝛽 is a 𝜇𝑁 residual set in (𝑋, 𝜇𝑁 ).
Proof: Owing to the fact that 𝛽 is 𝜇𝑁 dense and 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) by using Proposition 3.11 we obtain that
𝛽̅ is 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ). From this we conclude that 𝛽 is a 𝜇𝑁 residual set in (𝑋, 𝜇𝑁 ).
Proposition 3.13: If ν is both 𝜇𝑁 dense and 𝜇𝑁 𝐺𝛿 set, then 𝜇𝑁 𝐼𝑛𝑡ν̅𝒊 = 0𝑁 where ν𝑖 ′𝑠 are 𝜇𝑁 nowhere dense
sets such that ̅
ν = ⋃∞
̅𝒊 ).
𝒊=𝟏(ν
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Proof: Let ν be a 𝜇𝑁 dense and 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ). Then by Proposition 3.11, ̅
ν is 𝜇𝑁 first category set in
∞
(𝑋, 𝜇𝑁 ) and ̅
ν = ⋃𝒊=𝟏(ν̅𝒊 ) where ν̅’s
are 𝜇𝑁 nowhere dense sets in (𝑋, 𝜇𝑁 ). But 𝜇𝑁 𝐼𝑛𝑡( ̅
ν ) = ̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐶𝑙 ν = ̅̅
1̅̅
𝑖
𝑁 =
∞
(𝑋,
0𝑁 . Then 𝜇𝑁 𝐼𝑛𝑡(⋃𝒊=𝟏(ν̅𝒊 )) = 𝜇𝑁 𝐼𝑛𝑡ν̅𝒊 = 0𝑁 ⇒ 𝜇𝑁 𝐼𝑛𝑡ν̅𝒊 = 0𝑁 ,where ν̅’s
are
𝜇
nowhere
dense
sets
in
𝜇
𝑖
𝑁
𝑁 ).
Proposition 3.14: If ξ is 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ) then there is a 𝜇𝑁 𝐹𝜎 set ℘ in (𝑋, 𝜇𝑁 ) such that ξ⊆ ℘.
Proof: Let ξ be a 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ) then ξ= ⋃∞
𝑖=1 ξ𝑖 , where ξ𝑖 ′s are 𝜇𝑁 nowhere dense sets in
̅̅̅̅̅̅̅̅̅̅̅
(𝑋, 𝜇𝑁 ). Now ̅̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐶𝑙(ξ) is 𝜇𝑁 open in (𝑋, 𝜇𝑁 ) thereupon ⋂∞
𝑖=1(𝜇𝑁 𝐶𝑙(ξ𝑖 )) is 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ). Let κ=
∞ ̅̅̅̅̅̅̅̅̅̅̅
∞ ̅̅̅̅̅̅̅̅̅̅̅
∞
̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
̅
̅
⋂𝑖=1(𝜇𝑁 𝐶𝑙(ξ𝑖 )). On considering κ= ⋂𝑖=1(𝜇𝑁 𝐶𝑙(ξ𝑖 )) = ⋃𝑖=1 𝜇𝑁 𝐶𝑙(ξ𝑖 ) ⊆ ̅̅̅̅̅̅̅̅̅
⋃∞
𝑖=1 ξ𝑖 = ξ ⇒κ ⊆ ξ ⇒ ξ ⊆ 𝜅̅ . Let ℘=
𝜅̅ . Since κ is 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) and ℘ is 𝜇𝑁 𝐹𝜎 set in (𝑋, 𝜇𝑁 ). Thus, we obtain “If ξ is 𝜇𝑁 first category set in
(𝑋, 𝜇𝑁 ) then there is a 𝜇𝑁 𝐹𝜎 set ℘ in (𝑋, 𝜇𝑁 ) such that ξ⊆ ℘”.
Remark 3.15: If 𝜇𝑁 𝐼𝑛𝑡 (℘) = 0𝑁 in Proposition 3.14 then (𝑋, 𝜇𝑁 ) is 𝜇𝑁 Baire space. For 𝜇𝑁 𝐼𝑛𝑡ξ ⊆
𝜇𝑁 𝐼𝑛𝑡(℘) = 0𝑁 ⇒ 𝜇𝑁 𝐼𝑛𝑡ξ = 0𝑁 ⇒ (𝑋, 𝜇𝑁 ) is 𝜇𝑁 Baire space.
Proposition 3.16: If 𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝛾) = 1𝑁 for every 𝜇𝑁 𝑑𝑒𝑛𝑠𝑒 and 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) then (𝑋, 𝜇𝑁 ) is 𝜇𝑁 D
Baire space.
Proof: let 𝛾 be a 𝜇𝑁 𝑑𝑒𝑛𝑠𝑒 and 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ). Then by Proposition 3.11 we obtain that 𝛾̅ is a 𝜇𝑁 first
category set in (𝑋, 𝜇𝑁 ). Now, 𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝛾) = 1𝑁 ⇒ ̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝛾) = 0𝑁 ⇒ 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝛾̅ ) = 0𝑁 . For the
𝜇𝑁 first category set 𝛾̅ in (𝑋, 𝜇𝑁 ) we have that 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝛾̅ ) = 0𝑁 . Thus, (𝑋, 𝜇𝑁 ) is 𝜇𝑁 D Baire space.
Proposition 3.17: If a 𝜇𝑁 𝑇𝑆 (𝑋, 𝜇𝑁 ) has a 𝜇𝑁 𝑑𝑒𝑛𝑠𝑒 𝑎𝑛𝑑 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) then (𝑋, 𝜇𝑁 ) is not a 𝜇𝑁 D Baire
space.
Proof: Let 𝛾 be a 𝜇𝑁 𝑑𝑒𝑛𝑠𝑒 and 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ). Then by Proposition 3.11 we obtain that 𝛾̅ is a 𝜇𝑁 first
category set in (𝑋, 𝜇𝑁 ). Now, ̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝛾) ⊇ ̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐶𝑙 𝛾 ⊇ ̅̅
1̅̅
𝑁 = 0𝑁 . Hence, 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙𝛾̅ ) ⊇ 0𝑁 ≠ 0𝑁 , for
(𝑋,
).
(𝑋,
the 𝜇𝑁 first category set 𝛾̅ in
𝜇𝑁 Clearly we get that
𝜇𝑁 ) is not a 𝜇𝑁 D Baire space.
Proposition 3.18: If 𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝜗) = 1𝑁 ,for every 𝜇𝑁 residual set 𝜗 in a 𝜇𝑁 𝑇𝑆 (𝑋, 𝜇𝑁 ) then (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 D
Baire space.
Proof: Let 𝜗 ba a 𝜇𝑁 residual set in a 𝜇𝑁 𝑇𝑆 (𝑋, 𝜇𝑁 ). Thereupon 𝜗̅ is a 𝜇𝑁 first category set in
(𝑋, 𝜇𝑁 ). Now, 𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝜗) = 1𝑁 ⇒ ̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝜗) = 0𝑁 ⇒ 𝜇𝑁 𝐼𝑛𝑡 (𝜇𝑁 𝐶𝑙 ̅𝜗) = 0𝑁 that entails us that
̅
for a 𝜇𝑁 first category set 𝜗 in(𝑋, 𝜇𝑁 ), 𝜇𝑁 𝐼𝑛𝑡 (𝜇𝑁 𝐶𝑙 ̅𝜗) = 0𝑁 which leads us into that (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 D Baire
space.
Proposition 3.19: If a 𝜇𝑁 TS (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 D Baire space then there is no non void 𝜇𝑁 dense set is a 𝜇𝑁 first
category set in (𝑋, 𝜇𝑁 ).
Proof: Suppose that 𝜔 is a non-void 𝜇𝑁 first category set and 𝜇𝑁 dense set in (𝑋, 𝜇𝑁 ). Owing to the fact that
(𝑋, 𝜇𝑁 ) is a 𝜇𝑁 D Baire space and 𝜔 is a 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ). From this we get that
𝜇𝑁 𝐼𝑛𝑡 (𝜇𝑁 𝐶𝑙 𝜔) = 0𝑁 . By our assumption we get 𝜇𝑁 𝐶𝑙 𝜔 = 1𝑁 that implies us 𝜇𝑁 𝐼𝑛𝑡 (𝜇𝑁 𝐶𝑙 𝜔) =
𝜇𝑁 𝐼𝑛𝑡 (1𝑁 ) ≠ 1𝑁 which is a contradiction to (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 D Baire space. Hence, we must have 𝜇𝑁 𝐶𝑙 𝜔 ≠
1𝑁 . Thereupon we get no non zero 𝜇𝑁 dense set is a 𝜇𝑁 first category set in 𝜇𝑁 D Baire space.
4. 𝝁𝑵 𝑷 𝑺𝒑𝒂𝒄𝒆𝒔
Definition 4.1: A 𝜇𝑁 TS is called 𝐷/𝜇𝑁 space if for all non-empty neutrosophic set η in (𝑋, 𝜇𝑁 ), 𝜇𝑁 𝐶𝑙 𝜂 = 1𝑁 .
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Definition 4.2: A 𝜇𝑁 TS is called 𝜇𝑁 𝑃 space if the countable intersection of 𝜇𝑁 open sets is 𝜇𝑁 open. That is
every non zero 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 open set in (𝑋, 𝜇𝑁 ).
Example 4.3: Let 𝑋 = {𝑎}. We define neutrosophic sets as 𝐴1 = {〈0.1.0.4,0.6〉}, 𝐴2 = {〈0.2,0.3,0.5〉} and we
define a 𝜇𝑁 TS as {0𝑁 , 𝐴1 , 𝐴2 }. Here the countable intersection of 𝜇𝑁 open sets are 𝜇𝑁 open. Hence, (𝑋, 𝜇𝑁 ) is
a 𝜇𝑁 𝑃 space.
Example 4.4: Let 𝑋 = {𝑎}. We define a 𝜇𝑁 TS as {0𝑁 , 𝜔1 , 𝜔2 , 𝜔3 } where 𝜔1 = {〈0.3,0.3,0.5〉}, 𝜔2 =
{〈0.1,0.2,0.3〉}, 𝜔3 = {〈0.3,0.2,0.3〉}, 𝜔4 = {〈0.3,0.6,0.2〉},𝜔5 = {〈0.3,0.8,0.5〉}. Here the countable intersection
of 𝜇𝑁 open set is not 𝜇𝑁 open set in (𝑋, 𝜇𝑁 ).
Proposition 4.5: If ℘ is a non-zero 𝜇𝑁 𝐹𝜎 set in a 𝜇𝑁 𝑃 space (𝑋, 𝜇𝑁 ), then ℘ is a 𝜇𝑁 closed set in (𝑋, 𝜇𝑁 ).
Proof: Since ℘ is a non-zero 𝜇𝑁 𝐹𝜎 set in (𝑋, 𝜇𝑁 ), ℘ = ⋃∞
𝑖=1 ℘𝑖 where the neutrosophic sets ℘𝑖 ′𝑠 are 𝜇𝑁 closed
∞ ̅̅̅
∞
̅̅̅̅̅̅̅̅̅̅
̅
̅ = ⋂∞
(𝑋,
).
in
𝜇𝑁 Then ℘ = ⋃𝑖=1 ℘𝑖 = ⋂𝑖=1 ℘𝑖 . Now, ℘𝑖 ′𝑠 are 𝜇𝑁 closed in (𝑋, 𝜇𝑁 ) that entails ℘
℘𝑖 where
𝑖=1 ̅̅̅
̅̅̅
̅ is a 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ).Since (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 space, ℘
̅ is 𝜇𝑁 open. Therefore, ℘ is 𝜇𝑁
℘𝑖 𝜖𝜇𝑁 .Thereupon ℘
closed set in (𝑋, 𝜇𝑁 ).
Proposition 4.6: If the 𝜇𝑁 𝑇𝑆 (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 space and if ℘ is a 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ) then ℘ is not
a 𝜇𝑁 dense.
Proof: Let us assume that the contrary statement. Suppose that ℘ is a 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ) such
′
̅̅̅̅̅̅̅̅̅̅̅̅
that 𝜇𝑁 𝐶𝑙(℘) = 1𝑁 where ℘ = ⋃∞
𝑖=1 ℘𝑖 and ℘𝑖 𝑠 are 𝜇𝑁 nowhere dense sets in (𝑋, 𝜇𝑁 ). Now, 𝜇𝑁 𝐶𝑙(℘𝑖 ) is 𝜇𝑁
∞ ̅̅̅̅̅̅̅̅̅̅̅̅
open in (𝑋, 𝜇𝑁 ). Let 𝜉 = ⋂𝑖=1 𝜇𝑁 𝐶𝑙(℘𝑖 ). Thereupon 𝜉 is a non-zero 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ). Now we have
∞
∞
̅̅̅̅̅̅̅̅̅̅
̅̅̅̅̅̅̅̅̅̅̅̅ ̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
̅ . Thus we obtain that 𝜉 ⊆ ℘
̅ . From this we obtain that
⋂∞
𝑖=1 𝜇𝑁 𝐶𝑙(℘𝑖 ) = ⋃𝑖=1 𝜇𝑁 𝐶𝑙(℘𝑖 ) ⊆ ⋃𝑖=1 ℘𝑖 = ℘
̅̅̅̅̅̅̅̅̅
̅̅̅̅
̅) = 𝜇
𝜇𝑁 𝐼𝑛𝑡 (𝜉) ⊆ 𝜇𝑁 𝐼𝑛𝑡 (℘
𝑁 𝐶𝑙 ℘ = 1𝑁 = 0𝑁 . Since (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 spaces, 𝜇𝑁 𝐼𝑛𝑡 (𝜉) = 𝜉 that yields us that
𝜉 = 0𝑁 which is a strict opposite statement to a non- zero 𝜇𝑁 𝐺𝛿 set in 𝜇𝑁 𝑃 space (𝑋, 𝜇𝑁 ) that implies us
that 𝜇𝑁 𝐶𝑙(℘) ≠ 1𝑁 . Thereupon we conclude that ℘ is not a 𝜇𝑁 dense.
Proposition 4.7: If 𝜆 is a 𝜇𝑁 first category set in 𝜇𝑁 𝑃 space such that 𝜎 ⊆ 𝜆̅ where 𝜎 is a non-zero 𝜇𝑁 dense
and 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) then 𝜆 is a 𝜇𝑁 nowhere dense set in (𝑋, 𝜇𝑁 ).
Proof: Let 𝜆 be a 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ). Then 𝜆 = ⋃∞
𝑖=1 𝜆𝑖 where 𝜆𝑖 ′s are 𝜇𝑁 nowhere dense set in
∞
∞
̅̅̅̅̅̅̅̅̅̅̅
̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
̅̅̅̅̅̅̅̅̅
̅
(𝑋, 𝜇𝑁 ). Now, ̅̅̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐶𝑙(λ𝑖 ) is 𝜇𝑁 open in (𝑋, 𝜇𝑁 ). Let σ = ⋂∞
𝜇
𝑖=1 𝑁 𝐶𝑙(λ𝑖 ) = ⋃𝑖=1 𝜇𝑁 𝐶𝑙(λ𝑖 ) ⊆ ⋃𝑖=1 λ𝑖 = 𝜆. Hence,
̅
we get that σ ⊆ 𝜆. From this we get that 𝜆 ⊆ σ
̅. Now 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝜆 ) ⊆ 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 σ
̅ ) which implies us that
̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
(𝑋,
)
𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝜆 ) ⊆ 𝜇
𝐶𝑙(𝜇
𝐼𝑛𝑡
𝜎)
.
Now
owing
to
the
fact
that
𝜇
is
a
𝜇
𝑃
space,
the 𝜇𝑁 𝐺𝛿 set σ is 𝜇𝑁 open
𝑁
𝑁
𝑁
𝑁
̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
̅̅̅̅
in (𝑋, 𝜇𝑁 ) and 𝜇𝑁 𝐼𝑛𝑡(σ) = σ. Therefore we get that 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝜆 ) ⊆ 𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝜎) = ̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐶𝑙 𝜎 = 1
𝑁 = 0𝑁 .
Thereupon 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝜆 ) = 0𝑁 . Hence 𝜆 is 𝜇𝑁 nowhere dense set in (𝑋, 𝜇𝑁 ).
Proposition 4.8: If 𝜆 is a 𝜇𝑁 first category set in 𝜇𝑁 𝑃 space such that 𝜎 ⊆ 𝜆̅ where 𝜎 is a non-zero 𝜇𝑁 dense
and 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) then (𝑋, 𝜇𝑁 ) is 𝜇𝑁 Baire space.
Proof: Let 𝜆 be a 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ). As in the above Proposition 4.7 we have 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝜆 ) =
0𝑁 . Thereupon 𝜇𝑁 𝐼𝑛𝑡 𝜆 ⊆ 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝜆 ) which entails us that 𝜇𝑁 𝐼𝑛𝑡 𝜆 = 0𝑁 . Thus, we obtain that 𝜇𝑁 𝐼𝑛𝑡 𝜆 =
0𝑁 for every 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ). Hence (𝑋, 𝜇𝑁 ) is 𝜇𝑁 Baire space.
Proposition 4.9: If the 𝜇𝑁 TS (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 space and 𝜆 is a non-zero 𝜇𝑁 dense and 𝜇𝑁 first category set
in (𝑋, 𝜇𝑁 ) then there is no non-zero 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) such that 𝜎 ⊆ 𝜆̅.
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Proof: Let 𝜆 be a non-zero 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ). Suppose there exists a 𝜇𝑁 𝐺𝛿 set 𝜎 in (𝑋, 𝜇𝑁 ) such
that 𝜎 ⊆ 𝜆̅. Thereupon we get 𝜇𝑁 𝐼𝑛𝑡 𝜎 ⊆ 𝜇𝑁 𝐼𝑛𝑡𝜆̅ that implies us that 𝜇𝑁 𝐼𝑛𝑡 𝜎 ⊆ ̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐶𝑙 𝜆 = 0𝑁 𝑏𝑒𝑐𝑎𝑢𝑠𝑒 𝜆 is 𝜇𝑁
dense. Now we have 𝜇𝑁 𝐼𝑛𝑡 𝜎 = 0𝑁 . Since (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 space, 𝜇𝑁 𝐼𝑛𝑡 𝜎 = 𝜎 and so we obtain 𝜎 = 0𝑁 .
Hence we conclude that if 𝜆 is 𝜇𝑁 dense and 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ) then there is no non-zero 𝜇𝑁 𝐺𝛿
set in (𝑋, 𝜇𝑁 ) such that 𝜎 ⊆ 𝜆̅.
Proposition 4.10: If η is a non-empty 𝜇𝑁 residual set in 𝜇𝑁 𝑃 space (𝑋, 𝜇𝑁 ) then 𝜇𝑁 𝐼𝑛𝑡 𝜂 ≠ 0𝑁 .
Proof: Let η be a non-empty 𝜇𝑁 residual set in 𝜇𝑁 𝑃 space (𝑋, 𝜇𝑁 ) then η̅ is a 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 )
and hence by proposition 4.6 we obtain that η̅ is not a 𝜇𝑁 dense set in (𝑋, 𝜇𝑁 ). From this we obtain that
𝜇𝑁 𝐶𝑙(η̅ )≠ 1𝑁 which entails us ̅̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐼𝑛𝑡𝜂 ≠ 1𝑁 ⇒𝜇𝑁 𝐼𝑛𝑡𝜂 ≠ 0𝑁 .
Proposition 4.11: If κ is a 𝜇𝑁 dense and 𝜇𝑁 𝐺𝛿 set in a 𝜇𝑁 𝑃 space (𝑋, 𝜇𝑁 ) then 𝜇𝑁 𝐼𝑛𝑡 𝜅 ≠ 0𝑁 .
Proof: Let κ be a 𝜇𝑁 dense and 𝜇𝑁 𝐺𝛿 set in a 𝜇𝑁 𝑃 space (𝑋, 𝜇𝑁 ) then by using proposition 3.11 𝜅̅ is a 𝜇𝑁 first
category set in (𝑋, 𝜇𝑁 ). Since (𝑋, 𝜇𝑁 ) is 𝜇𝑁 𝑃 space by proposition 4.6 ̅𝜅 is not a 𝜇𝑁 dense set in (𝑋, 𝜇𝑁 ) and
so 𝜇𝑁 𝐶𝑙(𝜅̅ )≠ 1𝑁 ⇒ that ̅̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐼𝑛𝑡𝜅 ≠ 1𝑁 ⇒𝜇𝑁 𝐼𝑛𝑡𝜅 ≠ 0𝑁 .
5. 𝝁𝑵 𝑷 space & 𝝁𝑵 Submaximal Space
Proposition 5.1: If each non-zero 𝜇𝑁 𝐺𝛿 set is a 𝜇𝑁 dense set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 ) then (𝑋, 𝜇𝑁 )
is a 𝜇𝑁 𝑃 space.
Proof: Let 𝜆 be a 𝜇𝑁 𝐺𝛿 set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 ) then by hypothesis 𝜆 is a 𝜇𝑁 dense set in (𝑋, 𝜇𝑁 ).
Since (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 submaximal space, the 𝜇𝑁 dense set 𝜆 in (𝑋, 𝜇𝑁 ) is 𝜇𝑁 open in (𝑋, 𝜇𝑁 ). That is every
𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) is 𝜇𝑁 open in (𝑋, 𝜇𝑁 ). Thus (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 space.
Proposition 5.2: If 𝜇𝑁 𝐼𝑛𝑡(𝜆) = 0𝑁 , where 𝜆 is a 𝜇𝑁 𝐹𝜎 set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 ) then (𝑋, 𝜇𝑁 ) is a
𝜇𝑁 𝑃 space.
Proof: Let 𝜆 be a 𝜇𝑁 𝐺𝛿 set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 ). Then 𝜆̅ is a 𝜇𝑁 𝐹𝜎 set in (𝑋, 𝜇𝑁 ). By hypothesis
𝜇𝑁 𝐼𝑛𝑡(𝜆̅) = 0𝑁 , for the 𝜇𝑁 𝐹𝜎 set 𝜆̅ in (𝑋, 𝜇𝑁 ) which entails us that 𝜇𝑁 𝐶𝑙(𝜆) = 1𝑁 . Then 𝜆 is a 𝜇𝑁 dense set in
(𝑋, 𝜇𝑁 ). Since (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 submaximal space, the 𝜇𝑁 dense set 𝜆 in (𝑋, 𝜇𝑁 ) is 𝜇𝑁 open in (𝑋, 𝜇𝑁 ).
Henceforth every 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ) is 𝜇𝑁 open in (𝑋, 𝜇𝑁 ). Thus we conclude that (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 space.
Proposition 5.3: If each 𝜇𝑁 𝐹𝜎 set except 1𝑁 is a 𝜇𝑁 nowhere dense set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 )
then (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 space.
Proof: Let 𝜆 be a 𝜇𝑁 𝐹𝜎 set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 ) such that 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝜆) = 0𝑁 . Then 𝜇𝑁 𝐼𝑛𝑡(𝜆) ⊆
𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝜆) ⇒ 𝜇𝑁 𝐼𝑛𝑡(𝜆) = 0𝑁 . Now, 𝜇𝑁 𝐼𝑛𝑡(𝜆) = 0𝑁 for the 𝜇𝑁 𝐹𝜎 set 𝜆 in 𝜇𝑁 submaximal space
(𝑋, 𝜇𝑁 ),then by proposition 5.2 (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 space.
Proposition 5.4: If 𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝜆) = 1𝑁 for each non-empty 𝜇𝑁 𝐺𝛿 set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 ) then
(𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 space.
Proof: Let 𝜆 be a 𝜇𝑁 𝐹𝜎 set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 ), then 𝜆̅ is a 𝜇𝑁 𝐺𝛿 set in a 𝜇𝑁 submaximal space
(𝑋, 𝜇𝑁 ). By the given condition 𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝜆̅ ) = 1𝑁 ⇒ ̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐶𝑙(𝜇𝑁 𝐼𝑛𝑡 𝜆̅ ) = 0𝑁 and hence we retrieve that 𝜆
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is a 𝜇𝑁 nowhere dense set in (𝑋, 𝜇𝑁 ). Thus the 𝜇𝑁 𝐹𝜎 set 𝜆 is a 𝜇𝑁 nowhere dense set in a 𝜇𝑁 submaximal
space (𝑋, 𝜇𝑁 ). Hence by proposition 5.3 we derive that (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 𝑃 space.
Proposition 5.5: If 𝜆 is a 𝜇𝑁 residual set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 ) then 𝜆 is a 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ).
Proof: Let 𝜆 be a 𝜇𝑁 residual set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 ) then 𝜆̅ is a 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 )
and so 𝜆̅ = ⋃∞
𝑖=1 𝜆𝑖 ,where 𝜆𝑖 ′𝑠 are 𝜇𝑁 nowhere dense set in (𝑋, 𝜇𝑁 ). By owing to the fact that 𝜆𝑖 ′𝑠 are 𝜇𝑁
nowhere dense set in (𝑋, 𝜇𝑁 ), 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝜆𝑖 ) = 0𝑁 .Then 𝜇𝑁 𝐼𝑛𝑡( 𝜆𝑖 ) ⊆ 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙 𝜆𝑖 ) ⇒ 𝜇𝑁 𝐼𝑛𝑡( 𝜆𝑖 ) = 0𝑁 ⇒
̅̅̅̅̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐼𝑛𝑡( 𝜆𝑖 ) = 1𝑁 ⇒ 𝜇𝑁 𝐶𝑙 𝜆̅𝑖 = 1𝑁 ⇒ 𝜆̅𝑖 ′𝑠 are 𝜇𝑁 dense set in (𝑋, 𝜇𝑁 ). Since, (𝑋, 𝜇𝑁 ) is 𝜇𝑁 submaximal space,
𝜆̅𝑖 ′𝑠 are 𝜇𝑁 open in (𝑋, 𝜇𝑁 ) that entails us that 𝜆𝑖 ′𝑠 are 𝜇𝑁 closed in (𝑋, 𝜇𝑁 ). Hence 𝜆̅ = ⋃∞
𝑖=1 𝜆𝑖 ,where 𝜆𝑖 ′𝑠 are
𝜇𝑁 closed in (𝑋, 𝜇𝑁 ). Thus we retrieve that 𝜆̅ is 𝜇𝑁 𝐹𝜎 set in (𝑋, 𝜇𝑁 ). Thus, 𝜆 is a 𝜇𝑁 𝐺𝛿 set in (𝑋, 𝜇𝑁 ).
Proposition 5.6: If 𝜆 is 𝜇𝑁 nowhere dense set in a 𝜇𝑁 submaximal space (𝑋, 𝜇𝑁 ) then 𝜆 is 𝜇𝑁 closed set in
(𝑋, 𝜇𝑁 ).
Proof: Let 𝜆 be a 𝜇𝑁 nowhere dense set in (𝑋, 𝜇𝑁 ) where (𝑋, 𝜇𝑁 ) is 𝜇𝑁 submaximal space. Thereupon we
obtain that 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙(𝜆)) = 0𝑁 and 𝜇𝑁 𝐼𝑛𝑡(𝜆) ⊆ 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙(𝜆)) which implies us that 𝜇𝑁 𝐼𝑛𝑡(𝜆) = 0𝑁 .
Hence ̅̅̅̅̅̅̅̅̅̅̅̅
𝜇𝑁 𝐼𝑛𝑡(𝜆) = 1𝑁 that yields us 𝜇𝑁 𝐶𝑙(𝜆̅) = 1𝑁 ⇒ 𝜆̅ is 𝜇𝑁 dense in (𝑋, 𝜇𝑁 ). Since (𝑋, 𝜇𝑁 ) is 𝜇𝑁 submaximal
space, 𝜆̅ is 𝜇𝑁 open in (𝑋, 𝜇𝑁 ) that yields us 𝜆 is 𝜇𝑁 closed set in (𝑋, 𝜇𝑁 ).
Proposition 5.7: If a 𝜇𝑁 𝑇𝑆 (𝑋, 𝜇𝑁 ) is 𝜇𝑁 submaximal space and also 𝜇𝑁 Baire space then (𝑋, 𝜇𝑁 ) is 𝜇𝑁 𝐷 Baire
space.
Proof: Let (𝑋, 𝜇𝑁 ) be a 𝜇𝑁 submaximal space and 𝜇𝑁 Baire space. Let 𝜆 be the 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ).
̅̅̅̅̅̅̅̅̅̅̅̅
̅
̅
Since (𝑋, 𝜇𝑁 ) is a 𝜇𝑁 Baire space, 𝜇𝑁 𝐼𝑛𝑡(𝜆) = 0𝑁 . Thereupon 𝜇
𝑁 𝐼𝑛𝑡(𝜆) = 1𝑁 that yields us 𝜇𝑁 𝐶𝑙(𝜆 ) = 1𝑁 ⇒ 𝜆
̅
is 𝜇𝑁 dense in (𝑋, 𝜇𝑁 ). Since (𝑋, 𝜇𝑁 ) is 𝜇𝑁 submaximal space, 𝜆 is 𝜇𝑁 open in (𝑋, 𝜇𝑁 ) that yields us 𝜆 is 𝜇𝑁
closed set in (𝑋, 𝜇𝑁 ). Now 𝜇𝑁 𝐼𝑛𝑡(𝜇𝑁 𝐶𝑙(𝜆)) = 𝜇𝑁 𝐼𝑛𝑡(𝜆) = 0𝑁 . Then 𝜆 is 𝜇𝑁 nowhere dense set in
(𝑋, 𝜇𝑁 ). Hence each 𝜇𝑁 first category set in (𝑋, 𝜇𝑁 ) is 𝜇𝑁 nowhere dense set in (𝑋, 𝜇𝑁 ). Therefore (𝑋, 𝜇𝑁 ) is
𝜇𝑁 𝐷 Baire space.
Conclusion: In this article we have listed many new aspects of 𝜇𝑁 topological space with respect to
𝜇𝑁 D-Baire space and 𝜇𝑁 space. In future 𝜇𝑁 filter, 𝜇𝑁 -ultrafilter can be implemented and further the
applications of 𝜇𝑁 topological space can be found out.
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